This study empirically examined the effects of both target costing systems (TCS) and information technology (IT) infrastructure on the knowledge management (KM) processes of manufacturing firms. A multi-methodological approach was adopted by mixing both qualitative and quantitative methods. Before empirical investigation, through a case study of the H Motor Company in Korea, this paper aimed to demonstrate the functions of TCS in the management of tacit knowledge. The case study indicated that with the use of TCS, diverse kinds of knowledge can be created, transferred, and shared among members of an organization for achieving the goals of a manufacturing firm. According to the empirical results, it was found that TCS, which usually support the realization of a personalization strategy, have a significant and positive impact on all four KM processes: socialization, externalization, combination and internalization. It was also observed that IT infrastructure only positively influences the combination and internalization, which are the processes of communicating and collecting explicit knowledge. Thus, it is concluded that TCS are not simply tools of cost reduction but the KM systems that facilitate the creation and application of various kinds of knowledge.
INTRODUCTION
Knowledge has long been recognized as a valuable resource that is indispensable for organizations to make a growth and to sustain a competitive advantage in volatile environments. Effective knowledge management (KM) is a key factor that can support organizations to create, acquire and utilize their knowledge resource. KM is defined as the systematic and organizationally specified processes for acquiring, organizing and transferring both tacit and explicit knowledge of employees in organizations (Alavi and Leidner, 2001) . In prior research, two alternative approaches to KM were suggested; codification and personalization (Mehrizi and Bontis, 2009) .
A codification strategy is an approach that usually seeks to obtain and store knowledge in explicit forms for subsequent use and transfer or sharing by employees (Wasko and Faraj, 2000) . A personalization approach, on the other hand, mainly seeks to link people to each other to communicate and share knowledge in tacit or implicit form across an organization. It is generally proposed that information technology (IT) infrastructure, such as a database or electronic repository, search engines and intelligent filters, supports the implementation of a codification strategy, which focuses on the capture, storage and transfer of codified knowledge (Kuo and Lee, 2009 ). Compared to the codification approach, the personalization strategy that depends on interpersonal interactions may require a moderately low degree of usage of IT infrastructure for the sharing and communication of tacit knowledge (Jasimuddin, 2007) .
The functions of IT infrastructure seem to be somewhat limited in the management of tacit knowledge (Marshall and Brady, 2001; Belanger and Allport, 2008) . To support the flowing and sharing of tacit knowledge, other systems or mechanisms that assist the implementation of a personalization strategy are required. In manufacturing firms, target costing systems (TCS) may be considered to be the cross-departments KM systems that can support the realization of a personalization strategy (Bhimani and Neike, 1999; Lin et al., 2005) . However, the effects of TCS on KM processes have never been empirically demonstrated and identified. The functions of TCS for the facilitation of a personalization approach have never been clearly uncovered. Most previous studies have empirically or conceptually investigated only the positive effects of IT infrastructure on KM processes, such as knowledge acquisition, storage and transfer (Kwok et al., 2002; Taylor, 2004; Artail, 2006) . This exploratory research adopts a multimethodological approach, mixing both qualitative and quantitative methods. To suggest possible configurations and functions of TCS in the management of tacit knowledge, a case study of the H Motor Company, which implies a qualitative method, is presented and articulated. In this study, as a quantitative approach, the effects of TCS on KM processes are empirically investigated and demonstrated. Considering the fact that firms employ a codification strategy as well as a personalization strategy for KM, the impact of TCS on KM processes must be examined and analyzed together with the effects of codification mechanisms, such as IT. Hence, the effects of both IT infrastructure and TCS on KM processes, which focus on knowledge creation, are empirically investigated together. With this study, we can propose and explain the roles of TCS, which are different from those of IT infrastructure, in the KM of manufacturing firms. The results of this study can suggest utilization strategies of TCS and IT infrastructure for KM in manufacturing firms.
THEORETICAL BACKGROUND

Types of knowledge and knowledge management (KM) approaches
Tacit knowledge is personal and is deeply rooted in an individual's action, experience and value or commitment (Plessis, 2008) . However, explicit knowledge can be expressed in words and numbers and shared in the form of data, formula, and specifications. Compared to explicit knowledge, tacit knowledge is difficult to formalize, and hence harder to articulate and share with others (Nonaka, 1994; Nonaka and Takeuchi, 1995) . Tacit knowledge is socially constructed through the interactions among individuals or between individuals and their groups, rather than by an individual operating in isolation (Jasimuddin et al., 2005) . The personalization KM strategy, which tends to focus on tacit knowledge, addresses the storage of knowledge in human minds and its transferring through person-to-person interface (Scheepers et al., 2004; Greiner et al., 2007) . A personalization strategy is an approach where knowledge is closely tied to the person who developed it and is shared mainly through direct interpersonal or physical interactions.
Although, a personalization approach can be applied to the sharing and transfer of explicit knowledge, a codification strategy, which focuses chiefly on explicit knowledge, allows knowledge to be carefully codified and stored in databases where it can be made easily transferable and available to use (Wasko and Faraj, 2000; Scheepers et al., 2004) . A codification approach assumes that knowledge can exist independently of human action and perception. In the codification strategy, various kinds of knowledge are codified and stored in the firm's memory system, and ultimately, treated as a structural asset owned by the firm (Zack, 1999) . If knowledge is codified and systematically stored, everyone in the organization can access, retrieve and utilize that knowledge without having to contact the individual who originally developed it. Through a codification approach, codified knowledge is retained as an asset of the firm even if the person who contributed the knowledge leaves the organization.
Elements of a personalization strategy
The personalization approach, which mainly facilitates and supports the creation, transfer or sharing of tacit knowledge, comprises diverse elements or means, such as interpersonal interactions and communication, personal experience and job rotation (Chen and Huang, 2007; Erden et al., 2008) . Since new knowledge creation involves the sharing of existing knowledge between individuals, it is inherently a group process. The physical interactions and communication among group members represented by the organizational practice of forming task forces or working teams are a means for organizations to pool and share the tacit knowledge of their members (Jasimuddin, 2008) . Therefore, they are the important preconditions for tacit knowledge management. The sharing of tacit knowledge is also affected by the extent to which members have experience with the task and the training they receive (Erden et al., 2008) . Diverse groups whose members possess different explicit or tacit knowledge due to variations in their backgrounds, training or experiences are more likely to share their various unshared knowledge than homogeneous groups composed of similar members. Group diversity provides a more robust basis for learning because it increases the prospect that incoming information or knowledge will relate to what is already known.
However, the process of creating tacit knowledge through interactions and communication is assisted by the existence of the degree of redundant information or knowledge among members (Cohen and Levinthal, 1990; Nonaka, 1994) . Redundancy in knowledge is important because it encourages frequent and effective communication. Nonaka and Takeuchi (1995) proposed that the members of an organization should shift repeatedly among several physical settings (for example, lab and plant), because the experiences of employees in diverse settings contribute to the development of organizational or group redundancy. The organizational redundancy helps to create a common cognitive ground among employees, and thus facilitates the transfer or sharing of tacit knowledge. Job rotation or exchanges between functions such as R and D and Marketing is a mechanism to promote the formation of organizational redundancy. Rotation also helps the members of an organization understand the business from a multiplicity of perspectives. This makes the explicit or tacit knowledge more fluid and easier to put into practice.
Nonaka indicated the importance of the role of key middle managers for the creation and synthesis of tacit knowledge in company teams. When a firm's traditional categories of knowledge no longer work, middle managers can suggest a fresh way to think about things or a new sense of direction, which stimulates the creation of new tacit knowledge by employees (Senge, 1990) . As leaders of working teams, key middle managers are at the intersection of the vertical and horizontal flows of knowledge in the firm. They serve as a bridge between the vision of the top and the practical issues in lower level employees. Thus, they assimilate and synthesize the tacit knowledge of both senior executives and lower level employees, and incorporate it in the development of new technologies and products.
Target costing systems as knowledge management (KM) mechanisms
Views on target costing systems
Intense competition in business now requires that manufacturing firms deliver products that meet customers' demands for quality, functionality, and price (Ibusuki and Kaminski, 2007) . To compete in this environment, an organization must become more flexible and responsive in meeting customer needs. Since price is determined by market conditions, a new system of profit planning and cost management is needed. Target costing, with its customer, design, and process focus is ideally suited to help meet this need (Yazdifar and Askarany, 2012) .
TCS begin with research into the attributes and quality, Choe 6219 customers want in a prospective product, and the price that they are willing to pay for these features (Ellram, 2000; Ax et al., 2008) . The next step involves subtracting the profitability required by the firm to manufacture a product from its market price to determine its target cost. All subsequent efforts of TCS are focused on attaining a product's target cost. If a product's cost can be achieved, it is produced. Otherwise, the product is rejected as financially infeasible to manufacture. Thus, the basic roles of TCS are to help a firm to create a product that is both desirable and affordable to the customer and profitable to the producing organization. In accomplishing these roles, TCS consider the voice of the customer, incorporate earlier supplier involvement and concurrent engineering, and utilize cross-functional teams (Ellram, 2002; Ax et al., 2008; Afonso et al., 2008) . According to the functions of TCS, they can be regarded as strategic planning systems, cost management systems, and KM mechanism (Kato, 1993; Ellram, 2000; Dekker and Smidt, 2003) . TCS support for a company in simultaneously planning how to satisfy customers, capture market share, and generate profits. The use of TCS is closely linked to a firm's strategic planning processes since TCS encompass diverse elements of the internal and external value chains as core consideration variables (Kato et al., 1995; Hibbets et al., 2003) . Frequently, there exists a gap between the target cost and cost projections for the new or updated product based on current designs and manufacturing capabilities. Closing the gap through cost reduction or management is central to TCS.
Whether the purposes of TCS, providing the valuable and affordable product to customers at a profitable price as timely as possible, can be successfully attained or not is wholly dependent on the KM capabilities of the TCS employed by a firm (Tani, 1995; Dekker and Smidt, 2003; Ibusuki and Kaminski, 2007) . Through TCS, various kinds of knowledge related to business operations, such as market conditions, customer trends, suppliers' situations, product design and specifications, manufacturing methods, and production processes and technologies etc., can be acquired, created, and transferred or shared among employees of an organization. TCS also comprise the concept of the continuous improvement in product design, and production processes and technologies to achieve a product's target cost (Ellram, 2002; Afonso et al., 2008) .
Continuous improvement requires more knowledge and learning. Improvement means getting more and better knowledge about product quality, cost outcomes and customer demands. In order to support continuous improvement, TCS must comprise effective and efficient KM activities. In the implementation of TCS, the strategic learning or knowledge creation activities of employees, and the cooperative knowledge acquisition and sharing among employees, customers and suppliers are the primary components of target costing processes (Dekker and Smidt, 2003; Ibusuki and Kaminski, 2007; Ax et al., 2008) . TCS are the comprehensive and consolidated KM mechanism, which can satisfy diverse knowledge requirements incurred by the conflicting goals of a modern manufacturing firm, such as realizing low cost, high quality, customer satisfaction, and timely product introduction (Dekker and Smidt, 2003) .
Knowledge management (KM) characteristics of target costing systems
Target costing is applied in the developing and designing stages of a product. In the execution of TCS, the physical interactions among members of many departments are essential. These interpersonal interactions among employees of various organizations can be realized with multi-functional teams formed and developed in the target costing processes. Multi-functional teams are composed of representatives of the different firm functions (for example, design, production, marketing and accounting) and external parties (for example, suppliers, distributors and customers). Multi-functional teams can promote cross-fertilization of diverse kinds of knowledge and iterative learning, and create the atmosphere of cooperation between different functions (Tani, 1995; Gagne and Discenza, 1995) . The establishment of cooperation between different departments can result in the development of a common language among the members of the TCS team in the processes of achieving a common goal. Cross-functional teams are also a tool, which draws creativity or knowledge from employees of several departments, and applies it in practical situations.
The early involvement of suppliers and customers in target costing processes contributes to the organization's development and design of a profitable product by adding or sharing their knowledge and expertise about components' design, technologies and the user needs. When a company establishes a product-level target cost, a firm breaks it down to the component level. Then, the component-level target costing is begun and utilized to discipline and focus suppliers' creativity to find ways to design and manufacture components that meet the target cost and required functionality.
TCS are normally applied in the product development style characterized as simultaneous engineering or 'rugby' style product development. 'Rugby' style development demands the continuous involvement of members of related departments and produces conditions which give rise to knowledge creation (Nonaka, 1994) . In the target costing processes, the functional manager who is responsible for a stage in product development should influence the activities of the functional managers of the subsequent and preceding stages to achieve, through timely introduction of new products to the market.
Product planning and cost meetings in TCS are the devices used to promote interactions among functional managers or members of various departments. They are, therefore, very important for simultaneous engineering to work effectively. Through interactions, members of many departments can share knowledge and values. To increase the diversity in experience, members of the product planning meetings are rotated through several functional departments before being named to the product planning committee. In firms that use TCS successfully, knowledge flows smoothly among marketing researchers, product designers, manufacturing personnel and cost analysts, etc. (Cokins, 2002) . TCS integrate diverse functions in the business, stimulate interactions and communication among important functions, and permeate the planning process of a firm. In Table 1 , the KM characteristics of TCS are compared with the elements of a personalization approach.
Information technology (IT) infrastructure and knowledge management (KM) strategies
IT infrastructure in KM represents a firm's basic IT platform and features, which comprise the diverse IT applications that are needed for implementing effective KM (Gold et al., 2001; Chua, 2004) . IT infrastructure is widely employed to connect people with reusable codified knowledge, and it facilitates conversations, and It is qualified as a natural medium for knowledge flow (Lee and Choi, 2003; Pan and Leidner, 2003) . IT infrastructure is generally classified into three broad types: knowledge storage (memory), search and transfer or cooperation infrastructure (Ko et al., 2005) . IT infrastructure for knowledge storage utilizes a common database or electronic knowledge repository that stores codified and text-based knowledge as well as video, audio and graphics. The search infrastructure helps knowledge seekers to locate and retrieve requisite codified knowledge. It includes IT tools such as powerful search engines and intelligent filters.
The transfer and collaboration IT are employed to communicate information or knowledge between individuals, and to promote cooperation among employees of a firm and other related firms, as well as the learning of members of the organization (Wasko and Faraj, 2000; Ko et al., 2005) . To electronically exchange various kinds of knowledge between individuals, e-mail and other Internet-based technologies, such as intelligent e-mail and electronic data interchange systems, are used. For the collaboration and learning of members, IT-based systems that comprise electronic discussion groups, cooperation, the targets of costs and quality, and the electronic bulletin boards, chat facilities and other interactive technologies are adopted and utilized (Pan and Leidner, 2003) . In a personalization strategy, IT infrastructure is utilized to link individuals in the organization and to promote interpersonal communication and interactions (Hansen et al., 1999; Bolisani and Scarso, 1999) . Some kinds of IT tools are recommended to connect experts in the firm with knowledge seekers, and to facilitate one-to-one interaction. They may include e-mail, video-conferencing, on-line directories and knowledge maps that identify 'who knows what' in the organization. These tools are also helpful to assist the implementation of a personalization approach to KM. Through these kinds of IT tools, interpersonal networks and the ability to connect and communicate with one another can be extended.
Information technology (IT) infrastructure and the transfer of tacit knowledge
Through information and communication technologies, such as e-mail, electronic data interchange and video conferencing, which contribute to the realization of interpersonal networks, some kinds of tacit knowledge can be transferred or shared between individuals (Bolisani and Scarso, 1999; Hansen et al., 1999; Scheepers et al., 2004) . However, the media-richness theory suggests that communication media differ in the richness of information processed (Daft and Lengel, 1986; Suh, 1999) . Information richness is the ability of information to change the understanding of a person who receives or uses the information as knowledge. This is based on feedback capability, the communication channels utilized, language variety and personal focus. The more a medium incorporates these characteristics, the richer it becomes.
According to the media-richness theory, rich media enable people to interpret and reach agreements about unanalyzable, difficult and complex issues, which may have the characteristics of tacit knowledge, while lean media are appropriate for communicating routine activities, which are formalized and codified. Daft and Lengel (1986) have asserted that communication about ambiguous or equivocal events and situations requires rich media such as face-to-face meetings. Issues requiring debate and discussion are more difficult to resolve via a lean medium like e-mail or electronic data interchange because it is restricted in its ability to support a wide range of communication cues in real time. Media of low richness are effective in processing wellunderstood messages and standard data or information (that is, explicit knowledge).
The interpretive perspective theory argues that richness or leanness is not an inherent property of communication medium, but a function of mutual understanding (that is, one person's reaching an understanding of what another person means) (Lee, 1994; Ngwenyama and Lee, 1997) . According to the interpretive perspective, a person is not merely a passive receptacle, but an intelligent being in a shared social context who can transform whatever lean words and cues he or she receives into an understanding of what the writer meant. The interpretive perspective says that according to the degrees of mutual understanding of the message sender and receiver, even e-mail or electronic data interchange can readily support the level of richness that the media-richness theory reserves for what it considers to be rich media, such as face-to-face meetings or physical interactions. Considering these two theories, it can be suggested that the differentiation between lean and rich needs to be based on the inherent characteristics of the medium as well as the degree of mutual understanding of the parties concerned.
Based on these theories, some researchers have investigated and proposed that for the transferring or sharing of tacit knowledge, which shows the characteristics of complexity, ambiguity and unanalyzability, the usage of IT infrastructure, such as transfer and cooperation IT, is a little limited, and face-toface meetings and physical communication or interactions are more preferred (Gupta and Govindarajan, 2000; Hislop, 2002; Gammelgaard and Ritter, 2005; Belanger and Allport, 2008) . Gupta and Govindarajan (2000) empirically demonstrated that the richness of transmission channels has an impact on the transfer of tacit knowledge between the subsidiaries of a multinational corporation. Hislop (2002) , and Gammelgaard and Ritter (2005) indicated that the transfer of tacit knowledge between individuals through IT infrastructure is somewhat difficult and limited because of the de-contextualization and the lack of common understanding between members of an organization, which may be incurred by the use of IT-based communication media. Jasimuddin (2007) , and Belanger and Allport (2008) also proposed that, because of specific factors such as visibility, co-presence, contemporality and sequentiality, it is difficult to replace face-to-face interactions with IT infrastructure in the transfer or sharing of tacit knowledge.
Knowledge management (KM) processes, target costing systems (TCS) and information technology (IT) infrastructure
The roles of target costing systems (TCS) and information technology (IT) infrastructure in knowledge management (KM) processes
Previous studies have divided KM into several processes, such as creation, storage, transfer, and application (Cegarra-Navarro et al., 2007) . In these four processes, knowledge creation is considered to be the most important one, since without the creation of knowledge organizations cannot grow and inevitably perish in competition (Lindblom and Tikkanen, 2010) . The creation of new knowledge is always accompanied with the sharing, transfer and combination of existing explicit and tacit knowledge. For tacit knowledge to be shared and transferred among members of an organization, it needs to be converted into an explicit form. New knowledge creation, in fact, encompasses the interactive transformation processes between tacit and explicit knowledge (Nonaka, 1994) . However, the four processes of creation, storage, transfer and application cannot completely reflect the complex interaction between tacit and explicit knowledge.
The focus of this study is on the knowledge creation, and thus, this study adopts the four modes suggested by Nonaka and Takeuchi (1995) , which represent the spiral or interactive processes of knowledge creation. The KM processes of Nonaka and Takeuchi (1995) are composed of four intertwined activity modes: socialization, externalization, combination and internalization. Although, the four modes also have some drawbacks such as the biased emphasis on knowledge creation and no clear consideration of storage, transfer and application, they have been widely accepted, and have been used in many studies (Bolisani and Scarso, 1999; Becerra-Fernandez and Sabherwal, 2001) .
Socialization is the sharing of tacit knowledge between individuals through physical interactions. To activate the socialization process, the personalization approach, which emphasizes face-to-face meetings and communication, diverse experiences and job rotation, must be employed. Thus, TCS that assist the realization of a personalization strategy mainly affect the socialization. IT-based communication technologies can support the formation of human networks and facilitate interpersonal knowledge flow, and thus they are also helpful to activate socialization (Scheepers et al., 2004) . Externalization codifies tacit knowledge into explicit concepts. Externalization, basically, is triggered and facilitated by successive rounds of meaningful interpersonal or physical interactions (Becerra-Fernandez and Sabherwal, 2001; Hall and Andriani, 2003) . In these interactions, metaphor and analogy can be used to enable group members to articulate their own perspectives or reasoning, and thereby reveal hidden contents of tacit knowledge that is otherwise hard to transfer (Nonaka, 1991) . Therefore, TCS that comprise recurrent physical meetings and communication among members of an organization positively influence the externalization process.
Combination involves the conversion of explicit knowledge into more systematic sets of explicit knowledge. In the combination process, various types of explicit knowledge are acquired, transferred, shared and combined by members of an organization (Nonaka and Takeuchi, 1995) . Hence, a personalization strategy as well as a codification approach can be adopted to execute and promote the combination process (Nonaka, 1994) . Thus, TCS as well as IT infrastructure can assist the activation of combination. Internalization embodies explicit knowledge into tacit knowledge. In order for the internalization process to be carried out, various kinds of explicit knowledge must be transferred and shared throughout an organization, and employees must apply or experiment and use them in their practical situations (Hall and Andriani, 2003; Erden et al., 2008) . Internalization has associations with organizational learning, and thus learning by doing, learning by observation and face-toface meetings are the means to realize internalization process. Therefore, both TCS and IT infrastructure positively affect the activation of internalization.
Social capital as a control variable
Social capital concepts have been used to explain a variety of pro-social behaviors, including collective action and community involvement. It is defined as resources embedded in a social network that can be accessed or mobilized toward specific actions (Marleen and Volker, 2006) . The social capital theory represents that it provides the conditions necessary for the knowledge creation to occur (He et al., 2009 dimensions. The structural component includes social interaction, such as communication and meetings, which is closely related with the knowledge exchange and sharing among members (Chow and Chan, 2008) . The relational element refers to the trust and trustworthiness that exist in the relationships between individuals or organizations. Trust is a critical factor affecting interpersonal or inter-organizational knowledge transfer and creation (Yu and Chu, 2007) . The cognitive dimension represents the resources increasing integration and understanding between the network members. Through shared understanding and integration, knowledge combination and sharing can be more easily induced and occurred.
The functions of social capital in KM have been widely investigated and demonstrated in prior research (Chen and Huang, 2007; Marleen and Volker, 2006) . Because of the positive impact of social capital on knowledge creation, in this study, it is considered as a control variable. Since the unit of analysis in this research is an organization, the measurements of the organizational level of social capital are employed. Thus, in this study, interdepartmental communication, trust and integration are regarded as the variables of structural, relational and cognitive dimension, respectively (Chen and Huang, 2007) . The research model employed in the current study, which describes the relationships among TCS, IT infrastructure, KM processes and social capital, is presented in Figure 1 .
Case study: demonstration of the functions of target costing systems (TCS)
The target costing systems (TCS) of the H motor company
In this research, to validate the functions and efficacy of TCS in the manipulation of tacit knowledge, a case study approach was employed. The case of the H Motor Company (hereinafter H motor) in Korea provided a description about the support of TCS in the creation, transfer and sharing of tacit knowledge among employees. Currently, the H motor's main slogan in the implementation of TCS is 'New thinking produces new value', which emphasizes the creation of new knowledge with TCS. H motor employees interviewed for the case study included the executive of the product development division, the general manager of the development cost department and two assistants responsible for cost planning in that department, and the manager of the purchase cost department. The interview data was collected for a 3 month period between November, 2009 and February, 2010. At H motor, the target costing processes passed through two phases: the development of target costing, and the integration of target costing and the profit management system. The second oil crisis in the late 1970s caused H motor's managers to scrutinize the organization to find places where costs could be cut and output increased. In the face of losses due to rising gasoline prices and falling car sales, H motor decided to develop and adopt target costing to reduce or improve its own and suppliers' costs. In this stage, the accounting and purchasing departments had the authority for the construction and operations of target costing. The accounting division prepared a document called the Target Costing Implementation Manual to define the target costing roles and responsibilities of each business unit in the organization.
The second jump in the target costing took place in the late-1980s when H motor developed the 'Accent', the first subcompact car that was designed on its own. The managers of H motor have realized that the greatest potential for cost reduction would come from new developments in technology that could produce products with high quality and low price. Consequently, the target costing activities, which were scattered throughout the company, were consolidated into a new group called the managing division of product development that totally controls and manages the technology and cost related matters in new product development. As a result, the cost management activities were moved even further upstream (that is, product planning and design) in the manufacturing processes, and were combined with the production technology or process innovation. As the further upstream the target costing process moved, the more it resembled the management planning system, and thus, it was considered a comprehensive profit management tool that applies to the entire organization. In H motor, the TCS for the full or minor changes to existing automobiles' models are roughly composed of three main procedures: product and cost planning, and product design.
H motor begins the development stage by forming a cross-functional committee chaired by the chief engineer of product planning for each car model changed. Committee members include personnel from the product development, product engineering, production, purchasing, sales, and cost control departments. H motor's passenger cars usually undergo full or minor model changes every three or four years. The new model basically maintains the same product concept as its predecessor. At the product planning meetings, the committee finally defines some specifications for the new model, determines the development budget and schedule, and concretely decides the sales price and volume of the changed model. Although new product concepts can be prepared and suggested by the product development division, with socialization such as a face-to-face meeting, tacit or explicit ideas of members are reflected and infused into the specifications of a new model. The retail price and the sales target are usually proposed by the sales department. However, the principle used in setting the sales price is based on the added value of the new model over the old one. For example, increases in the sales price are decided by market recognition of additional value from new functions (DOHC engine functions in the 1993 'Sonata II') or better performance (better fuel efficiency). Therefore, for the decision regarding the retail price and sales volume to be made, various kinds of knowledge from diverse members must be shared and combined.
At the product planning (development) or design stage, production engineers engaged in production preparation are involved in product development activities to offer ideas about manufacturability to help realize cost savings and required quality at the manufacturing stage. Purchasing personnel also participates in product planning. There is a limited opportunity for cost reduction or quality control if parts procurement activities take place after receipt of the detailed product design. It is better to consider reducing the number of parts or using common components in the product at an early stage of product development. Thus, purchasing managers should participate in the earlier stages of product planning, and offer their ideas on product development.
The goal of cost planning in H motor is to determine the profit needed, to achieve the profit target of a new model and the amount to be trimmed from the estimated cost of the changed model. The profit target is calculated and provided from the medium-term (approximately three years) profit plan of H motor. The target cost of a new model is simply determined as the difference between the sales price and the target profit. To compute and settle the estimated cost or profit and the target cost, cost planning meetings are held. These meetings include managers in charge of product development and engineering, production, sales, purchasing, and accounting departments. If the target profit cannot be attained, diverse ideas or knowledge to reduce the estimated cost are actively proposed and applied at that meetings. For example, the 'design-in technique' that implies the active participation of major suppliers in the product planning or design stage to both reduce the estimated product cost and ensure demanded functionality was devised and adopted in the development of the 1993 'Sonata II'. Occasionally, to match the estimated cost with the target cost, the TCS stage goes back to the previous procedure (that is, product planning), and the specifications of a new model can be revised.
The TCS of H motor in the product design phase focus on value engineering, which proposes design methods and process changes for attaining the target cost. Engineers perform numerous value engineering studies on parts, production processes, facilities, and spoilage levels to search for ways to bring the estimated cost, which is calculated under a particular design type, within the range of the target cost. If the target cost cannot be attained, further value engineering occurs and additional design types can be prepared. According to the design changes, concomitant revisions can take place in the manufacturing methods and processes, and parts' design. However, design engineers often lack hands-on experience on the production shop floor. Therefore, engineers must work closely with production divisions and suppliers to share their tacit knowledge. Their tacit ideas are absolutely needed for the change of the production processes and parts' design in achieving the targets of cost, quality and functionality. The intensive interaction among engineers, shop floor workers and suppliers results in a very rapid spiral process of knowledge conversion within them, significantly expanding the H motor's tacit and explicit knowledge in designing and production technology.
To improve product quality and reduce costs, ideas for process changes and new manufacturing methods (that is, process innovation) are prerequisites and indispensible. Process innovation is a process in which a firm can provide a better manufacture or service process than what is in current operation in order to achieve high quality and low cost (Gopalakrishnan et al., 1999) . Since process innovation is typically the result of hands-on experience and intimate familiarity with the processes, the knowledge associated with major or minor process innovation is relatively more tacit and internal-oriented (Gopalakrishnan and Bierly, 2001; Abou-zeid and Cheng, 2004) . The implementation of TCS in H motor certainly reinforced the creation, sharing and transfer of tacit knowledge demanded for the attainment of process innovation. During the three years from 2002 to 2005, to develop and show the medium-sedan named 'NF Sonata', which was the sixth updated version of the 'Sonata', almost 200 process changes (that is, minor process innovation) with the operations of TCS were internally obtained and reported. The overall processes of TCS in H motor and their knowledge creation functions are described in Figure 2 .
Knowledge transfer or sharing with suppliers through target costing systems (TCS) in the H motor company
At H motor, 70-75% of the value of its products comes from purchased raw materials and components. In this environment, TCS goals would be almost impossible to achieve without the participation of its suppliers. In fact, H motor views its supply chains as part of an extended enterprise where H motor shares design know-how and cost information, and establishes inter-company teams to meet TCS goals. In H motor, the purchasing cost management (PCM) teams of TCS are in direct contact with the first-tier suppliers and also assist them. The PCM teams work closely with the product designers and the suppliers to find a suitable solution that will meet both the target costs and the functionality requirements. The PCM teams carry out the role of a linking pin between H motor Choe 6225 and the suppliers. H motor has bilateral knowledge sharing or transferring mechanisms between itself and its major suppliers in target costing processes: suppliers' involvement in product development and design, and H motor's consulting assistance to suppliers. In H motor, when the new or updated product concept is developed, the first participation of the major suppliers takes place for prequalification as well as feasibility issues in the new product conceptualization. The suppliers' involvement at the idea conception stage allows for the maximum benefits from suppliers' knowledge and expertise. The actual participation is realized through workshops composed of a multifunctional team including the product planning committee and the suppliers. The team meets at the main factory of H motor form one to five days at a time. The workshops are working sessions where participants brainstorm, troubleshoot, and try to solve problems with new product concepts and improve the product conceptualization.
In the cost planning stage of TCS, the PCM team, design engineers and the suppliers work together to develop component-level target costs. To encourage the suppliers to achieve the item-level cost targets and improve production processes, the PCM teams rate the performance of each supplier on a yearly basis. A major part of the rating system is the cost reduction program of the suppliers. Each supplier is asked to achieve the equivalent of a 2-7% annual cost reduction based on its total annual sales to H motor. This cost reduction goal includes any supplier suggestions that result in lower costs for H motor. For example, one supplier suggested changing a vehicle's brake system from several pieces to two units. While the new design did not reduce the supplier's cost, it reduced H motor's assembly costs.
In the product design phase, to attain the goals of TCS, the multi-functional team of H motor focuses not on some mechanistic algorithm but on the complex relationship between cost and design and the effects of both on value. In H motor, the design stage is an exciting dynamic process that involves continuous change and updating. Under the changes of the product and parts' design, unexploited opportunities are sought with the suppliers to reduce costs even further among components that have already met their targets. If the suppliers cannot achieve the cost targets for the suitable design types, which guarantee the required quality and functionality, H motor provides various managerial and engineering supports to the suppliers. H motor's Suppliers Consulting Division (SCD), which belongs to the purchase cost department, was established in the early 1990s to help solve operational and engineering problems with the domestic suppliers. In the target costing processes, when the suppliers cannot achieve the goals of TCS because of managerial or technical problems, SCD assists in resolving the issue. site assistance to the suppliers. This typically involves sending a team of consultants to the supplier for a period of time ranging from one day to several months, depending on the nature of the problem. This assistance is free to the suppliers who are not charged for the consultants' time. After the introduction of SCD, the suppliers' success rate for achieving the target costs within a relatively short period of time was increased from about 60 to almost 90%. This improvement suggests that the suppliers have been learning faster since working with SCD. H motor also has a process for forming problem-solving teams designed to apply their knowledge to emergent problems of the suppliers. For example, a supplier may experience quality problems where the root cause is not easily determined. In this case, SCD will set up a problem-solving team with the various H motor's divisions to collectively bring their knowledge to bear to fix the quality problems.
Hypotheses setting: effects of target costing systems (TCS) and it infrastructure
Socialization is the process of sharing or creating tacit knowledge through shared experiences between individuals. Tacit knowledge usually can be shared between employees of an organization through joint activities rather than written or verbal instructions (Lee and Choi, 2003) . For example, apprenticeship helps newcomers to acquire tacit knowledge by interpersonal interactions, such as observation, imitation and practice. The socialization process can be mainly facilitated by physical meetings and communication, common understanding and shared experiences, which are the elements of a personalization approach. Therefore, it seems that TCS that support the implementation of a personalization strategy have a greater positive impact on socialization than IT infrastructure. Based on these arguments, Hypothesis 1 is proposed.
The positive effects of TCS on socialization are greater than those of IT infrastructure.
Externalization involves the expression of tacit knowledge and its conversion into explicit forms that are easier to understand. When the foundations of tacit knowledge can be articulated, it is converted into explicit knowledge (Nonaka, 1991 (Nonaka, , 1994 . To understand and clarify the logic or principles of tacit knowledge, frequent and recurring interpersonal interactions must be sustained and the techniques including metaphor, analogy and modeling can be employed in the interactive group process (Nonaka, 1994) . These techniques help team members express ideas or images as words, concepts and visuals. Accordingly, face-to-face meetings and communication, which are key elements of a personalization approach, are the primary factors that influence and activate externalization process. Based upon this line of reasoning, the following Hypothesis 2 is also suggested.
The positive effects of TCS on externalization are greater than those of IT infrastructure.
Combination is the process of creating new sets of explicit knowledge by combining different bodies of explicit knowledge. Through interpersonal meetings and conversations, knowledge can be exchanged and shared between individuals, and actually, discrete pieces of explicit knowledge can be combined into a new whole (Hall and Andriani, 2003; Akgun et al., 2005) . IT infrastructure also contributes to the reconfiguration of existing explicit knowledge by facilitating rapid collection, storage and exchange of knowledge on a scale not practicable in the past. Accordingly, from this line of reasoning, the following Hypothesis 3 can be developed. Internalization is the conversion of explicit knowledge into new tacit knowledge. In internalization, IT infrastructure supports for employees to search, communicate and diffuse diverse contents of existing explicit knowledge (King and Lekse, 2006) . Through the experimentation or utilization experiences of explicit knowledge, members can broaden, extend and reframe their own knowledge base, and this changed knowledge base leads to the creation of new tacit knowledge (Erden et al., 2008) . With face-to-face meetings and communication as well as IT infrastructure, usage experiences and various types of explicit knowledge can be communicated and shared between individuals. Hence, based upon these arguments, the following Hypothesis 4 is proposed.
H 4 : TCS and IT infrastructure have positive effects on internalization.
RESEARCH METHODS
Data collection
Data for this study were drawn from a survey of the current status of TCS and IT infrastructure used in Korean manufacturing firms. In total, 330 organizations were randomly selected from a population of about 1,000 firms that are listed on the Korean stock market. The manufacturing firms listed are medium to large in size and Choe 6227
consequently, are likely to have more experience with TCS and IT applications than are smaller firms. First, the chief production managers or executives of the selected firms were contacted to ask them for their participation in the research. At the beginning, 154 organizations responded to the request for information. However, during the survey, 24 firms withdrew from the survey, and as a result, 130 firms were finally included in the study. In order to collect data, this research both administered questionnaires and conducted interviews with the participating firms. Only chief production managers or plant executives were selected as respondents. Before mailing the questionnaire, through a first telephone interview with the respondent, the researcher of this study roughly asked the respondents about the firm's present conditions, such as TCS usage and adoption degree of IT infrastructure. The results of the first interview generally concurred with the results of questionnaire response. A questionnaire with a cover letter was mailed to each respondent. After distributing the questionnaire, through the second telephone interview, the contents of the questionnaire and the answering method were explained. The survey was conducted during a 4 month period between January and April, 2011. Table 2 summarizes the sample characteristics according to the industrial type of the firms.
Non-response bias is often approximated by simply comparing the answer patterns of early respondents with those of late respondents. The final sample was partitioned into two groups according to early and late responses. The results of t-tests showed that there was no significant differences between the two groups regarding number of employees (t=-1.15, p=0.25), total assets (t=-0.80, p=0.42), total sales (t=-0.85, p=0.39), industry type (t=0.79, p=0.42), and organization age (t=0.99, p=0.32).
Measurements
Target costing systems
The distinctive features of TCS are: cooperation of many departments, collaboration with suppliers, use of value engineering (VE) and cost table, consideration of corporate planning, and emphasis on the developing and design phases of a product (Tani, 1995; Cooper and Slagmulder, 2002) . These characteristics can be utilized to assess the degree of adoption or usage of TCS. Ten questionnaire items were developed with these characteristic features. They are: in the planning, developing and design stage of a product, the cooperation with the Marketing, Accounting and other departments for cost management, the collaboration with suppliers to reduce cost and the utilization of the technical information of production floor (Yu-Lee, 2002) , the consideration of the medium or long-term profit plans and business planning, the extent of the introduction and utilization of VE and cost table (Tani et al., 1994) , and the degree of emphasis being placed on the planning and design stage to manage cost. The usage degree of TCS was measured on a seven-point Likert-type scale that ranged from 'not at all' to 'to a great extent'.
IT infrastructure
Types of IT infrastructure are grouped into three kinds: the transfer or cooperation, storage and search infrastructure. Based on previous studies (Gold et al., 2001; Sher and Lee, 2004) , 13 question items were constructed to measure the adoption and usage levels of IT infrastructure. For the transfer or cooperation IT, the 6 items were used. They include the usage of IT in collaboration with other people inside and outside the organization, the use of IT for communication with other people inside and outside the firm, and the IT usage for employees to learn from a single source as well as multiple sources. The two items, which measure the storage infrastructure, comprise the clear rules and procedures for knowledge classification, and the use of database or datawarehouse to store knowledge (Chua, 2004) . The five items used for measuring the search IT represent the usage of IT to seek for new knowledge, to find out the location of an individual and the specific area of database for obtaining knowledge, and to retrieve knowledge about firm's products and markets or competition. The usage levels of IT infrastructure were measured on a seven-point Likert-type scale, anchored by 'strongly disagree' and 'strongly agree'.
Knowledge management (KM) processes
The 19 questionnaire items used to measure the Nonaka and Takeuchi's KM processes were developed and validated by prior researchers (Lee and Choi, 2003) . The five items for socialization includes creating a work environment to understand the expertise, the gathering information from sales and production, the sharing experience with suppliers, the engaging in dialogue with competitors, and the finding new strategies and market opportunities. The five items to measure externalization comprise the creative dialogues, the use of deductive and inductive thinking, the use of metaphors, the exchanging various ideas, and the subjective opinions. For combination, five items were also used. They include planning strategies by using published literature, creating manuals and documents, building databases, building up materials, and transmitting new concepts. The four items for internalization are liaison activities, forming teams, searching and sharing new values, and trying to understand management visions.
Respondents were asked to indicate their responses on a sevenpoint Likert-type scale.
Social capital
This study regarded interdepartmental communication, trust and integration as the variables of social capital. The two items, which were proposed by Chen and Huang (2007) , were used to measure the communication. They are the frequency and willingness of communication. For the inter-departmental trust, the six question items constructed by Lee and Choi (2003) were applied. The items include the trustworthy, the reciprocal faith in the other departments' intentions, ability, behaviors and decision, and the relationships based on reciprocal faith. The four items of the interdepartmental integration were developed and validated by Fiedler et al. (1996) . They comprise exchange of ideas, shared applications, shared information, and joint development of projects. The communication, trust and integration were measured on a seven-point Likert-type scale.
RESULTS
Reliability and validity
Item analyses were performed with Cronbach alpha coefficients for all multi-item scale measurements. All Cronbach's alpha coefficients were above 0.8, which is considered to be satisfactory for the reliability of a multiitem scale. Principal component analysis with a varimax rotation was used to verify the construct validities of the questionnaire items. Three separate joint factor analyses for the interdepartmental communication, trust and integration, and TCS, IT infrastructure, and KM processes were carried out to acquire a more stable solution by increasing the ratio of the sample size to the number of items.
Using a 0.4 criterion for significant item loading on a factor, the results showed that all items within each index except for IT infrastructure and KM processes are represented by a single factor. In the case of IT infrastructure, two factors with Eigen values greater than one were extracted. However, item 9 (seeking for new knowledge) in Factor 2 was replicated with the items of Factor 1. Item 9 was removed, and the factor analysis was performed again. In the second factor analysis, the items of each factor did not confound with the items in another factor. Factor 1 includes both the items of the storage infrastructure and the question items for the transfer or cooperation IT. Hence, Factor 1 is titled as 'the storage and transfer infrastructure'. Factor 2 is composed of the questionnaire items regarding the search IT. In terms of KM processes, in Factor 4, items 1 (creating a work environment) and 2 (gathering information) were confounded with the items of the other factors. Thus, items 1 and 2 were removed. In the second factor analysis, no items were replicated. Factors 1, 2 and 3 represent the questionnaire items of the externalization, combination and internalization, respectively. Factor 4 comprises the items of socialization. The Cronbach alpha values for storage and transfer infrastructure, search IT and socialization were 0.93, 0.84 and 0.82, respectively. The results of this final factor analysis are presented in Table 3 . Discriminant validity involves a lack of relationships among measures that should not theoretically be related. In terms of discriminate validity, following Fornell and Larcker's (1981) approach, it is needed to show that the average variance extracted for each construct exceeds the squared correlation between that construct and any other construct. Table 4 describes that the average variances extracted (the diagonal elements) of each pair of constructs are greater than the squared correlations (the off diagonal elements).
The positive effects of TCS and IT infrastructure on knowledge management (KM) processes
To demonstrate the positive effects of TCS and IT infrastructure on KM processes, three regression modelswere employed. In regression model 1, only the impact of IT was analyzed. Table 5 shows the results of analyses. In the cases of socialization, combination and internalization, the effects of the storage and transfer IT and the search IT are significant and positive. On externalization, only the storage and transfer IT significantly and positively affects. From these results, it is indicated that IT infrastructure contributes to the activation of KM processes. However, in regression model 2, the effects of both IT infrastructure and TCS on KM processes were analyzed together, and results arepresented in Table 6 . In socialization, only TCS significantly and positively influence. The effects of IT on socialization disappeared. Its effects on socialization may be dominated by the impact of TCS. On externalization, the storage and transfer IT as well as TCS significantly and positively affect. However, the standardized regression coefficient of TCS is greater than that of the storage and transfer IT. In the case of combination, the effects of both IT and TCS are significant and positive. On internalization, the search IT and TCS significantly and positively affect. In regression model 3, social capital variables were included as a control variable. The results of the regression analyses are presented in Table 7 . In the socialization and externalization, only the effects of TCS, trust and integration are significant and affirmative. Thus, Hypotheses 1 and 2, which indicated greater positive impact of TCS than that of IT on the socialization and externalization, are fully accepted. From these results, it is concluded that TCS are useful and needed to activate the socialization and externalization processes in manufacturing firms. In the case of combination, it is observed that both TCS and IT infrastructure have a significant and positive impact. This result also fully supports Hypothesis 3, which suggests that TCS as well as IT positively influence the combination. Hence, both TCS and IT infrastructure are the excellent mechanisms to combine various kinds of codified knowledge, and to create new sets of explicit knowledge. They must be adopted to facilitate the combination process in manufacturing firms. In the result of internalization, it is found that the effects of TCS, communication, integration and search IT are significant and affirmative. Thus, Hypothesis 4, which points out the positive impact of both TCSand IT infrastructure on internalization, is partially supported. This result confirms that TCS and search IT are required to create and obtain new types of tacit knowledge from the existing codified knowledge.
DISCUSSION
This study shows that in manufacturing firms, TCS are likely to be preferred and are required for the creation and sharing of tacit knowledge. The case study also implies that various ways to design and develop TCS may exist, and according to the different configurations of TCS, there seems to be some differences in the degrees of KM activities. To empirically investigate the impact of diverse forms of TCS on the creation, transfer, and sharing of tacit knowledge among members is one for future research topics. If this research topic is successfully performed and the research problem is solved, appropriate forms of TCS, which activate KM activities, especially in tacit knowledge, can be identified and suggested. This exploratory study demonstrated the different roles of IT infrastructure and TCS in the KM of manufacturing firms. According to the results, it was observed that TCS have a significant and positive impact on all four KM processes. In addition, regarding socialization and externalization, the effects of TCS were significant and dominant. Hence, it seems that through TCS, manufacturing companies can produce and attain new capabilities or know about the production related workssuch as product development and design, manufacturing technologies, production processes, and cost management. The results of this study represented that although IT infrastructure can contribute to the activation of socialization and externalization, its positive effects on them were dominated by the impact of TCS when both TCS and IT infrastructure are utilized together. It was also empirically shown that IT positively influences the combination and internalization. These results indicate that IT infrastructure is mainly used for the management of codified knowledge.
From the results of this study, it can be concluded that both TCS and IT infrastructure are the two main pillars in the KM systems of manufacturing firms. The KM systems in manufacturing companies may be composed of two principal components: TCS and IT infrastructure. Without TCS or IT, there seems to be some problems in the activation of the KM processes, such as slump, impediment or low degrees of activation. In this study, social capital was considered a control variable. However, social capital can affect both the construction of TCS and the introduction of IT infrastructure. The causal relationships among social capital, TCS and IT infrastructure should be investigated and demonstrated in future research.
In this paper, the effects of TCS on a codification strategy as well as the support of IT infrastructure for the implementation of a personalization approach were not clearly considered. However, TCS can assist codification, and some IT tools can be utilized for personalization. The degrees of adoption of TCS or IT infrastructure may be dependent on the types of KM strategy employed by a firm, and other contingency variables, which also affect the patterns of KM strategy in manufacturing firms. The contingency factors, which influence the manufacturing firms' choice of each KM strategy, may include business strategy, culture, production technologies and methods, product characteristics, and environmental competition and uncertainty, etc. Future research can examine and uncover their effects on the firm's choice of each strategy, and the interaction impact of contingency factors and strategies on the adoption degrees of IT and TCS. Through this study, ideal mixed patterns of TCS and IT for effective KM in manufacturing companies can be proposed. Since the four modes of Nonaka and Takeuchi have a biased emphasis on knowledge creation, the explanation about the results of this study may be confined to the realm of knowledge creation activities. These indicated problems are the limitations of this study
